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DETAILED ACTION 



Claim Objections 

1 . Claims 4, 5, and 32 are objected to because of the following informalities: 
Claim 4 recites "a same of the opening". Clarification is requested. 
Appropriate correction is required. 

2. Claims 20-25 are objected to because of the following informalities: 
"The device" should be replaced by -The system-. 
Appropriate correction is required. 

3. Claim 28 is objected to because of the following informalities: 

Line 2, "detector response" should be replaced by -detector in response-. 
Appropriate correction is required. 

4. Claims 29 and 30 are objected to because of the following informalities: 
Line 2, "a sensor device" should be replaced by -the sensor device-. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of35U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 12-19 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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Claim 12 recites "means for calculating a position of a focal spot". However, claims 18 
and 19 claim a control mechanism that calculates the focal spot movement. It is unclear whether 
or not they perform the same function. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

8. Claims 1-3 and 12-15 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Weinberg (U. S. Patent No. 6,628,984 B2). 

With regard to claims 1-3, Weinberg disclosed a focal spot sensing device comprising: a 
housing that resists x-ray beams (column 4, lines 15-17); an opening (7) disposed in a wall of the 
housing that allows an x-ray beam to enter the housing; and a sensor device (6) disposed in the 
housing such that an area of the x-ray allowed to fall on the sensor device changes in both 
position and size at the sensor device in response to the movement of the focal spot. Note: The 
sensor device itself does not interpret a position of the x-ray beam for calculating a position of a 
focal spot. Rather, this function is performed by a control mechanism. See claims 10 and 11. 

With regard to claims 12-15, Weinberg disclosed a housing that resists x-ray beams 
(column 4, lines 15-17); an opening (7) disposed in a wall of the housing that allows an x-ray 
beam to enter the housing; and means (6) for calculating a position of a focal spot; wherein an 
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area of the x-ray is allowed to fall on the means for calculating such that the area changes in both 
position and size at the means for calculating in response to movement of the focal spot. 
9. Claims 27-29 and 31 are rejected under 35 U.S.C. 102(e) as being anticipated by Popescu 
(U. S. Patent No. 6,652,143 B2). 

With regard to claim 27, Popescu disclosed a method for sensing a focal spot, the method 
comprising: receiving an x-ray beam into an opening of a focal spot sensing device, the focal 
spot sensing device having a sensor device (CT matrix detector); interpreting a position of the x- 
ray beam (column 4, lines 6-14); and calculating a position of the focal spot in response to an 
area of the x-ray beam allowed to fall on the sensor device changing in both position and size at 
the sensor device in response to movement of the focal spot (column 3, lines 41-47). 

With regard to claim 28, Popescu disclosed the method of claim 27, further comprising 
calibrating a CT system detector in response to the position of the focal spot (column 6, lines 1- 
20). 

With regard to claim 29, Popescu disclosed the method of claim 27, further comprising 
receiving the x-ray beam at the sensor device disposed in the focal spot sensing device, the 
sensor device includes at least two detector elements arranged next to each other (column 3, lines 
33-34). 

With regard to claim 31, Popescu disclosed the method of claim 27, wherein the sensor 
device comprise at least two detector elements, and further comprising: allowing the x-ray beam 
to fall on just a portion of each of at least two detector elements (Figs. 1 and 5). 
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Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Weinberg 
(U. S. Patent No. 6,628,984 B2). 

With regard to claims 20-22, Weinberg disclosed an imaging system comprising: a 
detector array that includes a focal spot sensing device, the focal spot sensing device includes: a 
housing that resists x-ray beams (column 4, lines 15-17); an opening (7) disposed in a wall of the 
housing; and a sensor device (6) disposed in the housing. However, although Weinberg 
disclosed a gamma ray source (4), Weinberg failed to disclose an x-ray source. 

Weinberg disclosed that a sensor device sensitive to other radiations could be used 
(column 12, lines 26-36). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide an x-ray source, since the sensor device disclosed by Weinberg is 
capable of detecting x-rays. 

12. Claims 4, 5, 6-8, 16, 23, 24, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Weinberg (U. S. Patent No. 6,628,984 B2) as applied to claims 1, 4, 12, and 
20 above, and further in view of Levin et al (U. S. Patent No. 6,1 14,703). 

With regard to claims 4, 5, 6, 8, 16, 23, 24, and 32, Weinberg disclosed the device of 
claims 1, 4, and 12. However, although Weinberg disclosed a sensor device that comprises 
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fluorescent screen coupled to position-sensitive photomultipier (column 4, lines 23-30), 
Weinberg failed to disclose a sensor device that comprises a fluorescent screen and photodiodes. 

Levin et aL disclosed a sensor device that comprises a fluorescent screen and 
photodiodes. Levin et aL taught that high spatial resolution is achieved by replacing 
photomultiplier tubes with photodiodes (column 4, lines 24-30). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to replace the sensor device of Weinberg with a sensor device that 
comprises a fluorescent screen and photodiodes, since a person would be motivated to obtain 
high-resolution images. 

With regard to claim 7, Weinberg and Levin et al. disclosed the device of claim 6, 
wherein the opening is dimensioned to be approximately a pinhole (column 4, lines 15-22). 
13. Claims 9, 17, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Weinberg (U. S. Patent No. 6,628,984 B2) and Levin et aL (U. S. Patent No. 6,114,703) as 
applied to claims 8, 16, and 24 above, and further in view of Warren (U. S. Patent No. 6,362,481 
Bl). 

With regard to claims 9, 17, and 25, Weinberg and Levin et ah disclosed the device of 
claims 8 and 16 and the system of claim 24. However, Weinberg and Levin et aL failed to 
disclose a transparent epoxy layer that couples the fluorescent layer to the position sensitive 
photodiode. 

Warren disclosed a sensor device that includes a fluorescent screen (36) and a position 
sensitive photodiode (40), wherein the scintillator/fluorescent screen is optically coupled to the 
position sensitive photodiode by a transparent epoxy layer (46). Warren taught that such an 
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arrangement provides an efficient sensor device because the presence of a transparent epoxy 
layer between the fluorescent screen and the photodiode minimizes optical losses (column 1, 
lines 28-63). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide a transparent epoxy layer that couples the fluorescent layer to the 
position sensitive photodiode, since a person would be motivated to reduce signal loss between 
the fluorescent screen and the photodiode. 

14. Claims 1-4, 10-15, 18-23, 26-29, 31, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Popescu (U. S. Patent No. 6,652,143 B2) in view of Sasaki et al (U. S. Patent 
No. 6,41 1,672 Bl). 

With regard to claim 1, Popescu disclosed a focal spot sensing device comprising: a 
sensor device (CT matrix detector) that interprets a position of the x-ray beam for calculating a 
position of a focal spot; an area of the x-ray allowed to fall on the sensor device changes in both 
position and size at the sensor device in response to movement of the focal spot (column 3, lines 
41-47). 

However, Popescu failed to disclose that the sensor device is disposed in a housing. 

Sasaki et aL disclosed a CT detector (25) disposed in a housing (17). The housing 
comprises an opening (16) that allows an x-ray beam to enter the housing. Furthermore, the 
housing comprises temperature-controlling means to make the temperature of the CT detector 
uniform. Sasaki et al taught that temperature non-uniformity in the detector elements causes 
artifacts in a CT image (column 1, lines 32-50). 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to enclose a CT detector in a housing as disclosed by Sasaki et aL First, a 
person would be motivated to protect the CT detector. Second, a person would be motivated to 
provide a means to mount the CT detector to the rotating gantry. And third, a person would be 
motivated to obtain a CT image without artifacts by reducing temperature non-uniformity in the 
detector elements. 

With regard to claims 2 and 3, Popescu and Sasaki et aL disclosed the device of claim 1, 
wherein the opening is sized so that the x-ray beam at a surface of the sensor device is less than a 
total sensitive area of the sensor device (Popescu, Fig. 5). 

With regard to claims 4 and 32, Popescu and Sasaki et aL disclosed the device of claim 1, 
wherein the sensor device includes at least two detector elements (column 3, lines 33-34) 
arranged next to each other such that the x-ray beam passing through a same area of the opening 
is allowed to strike two of the at least two detector elements (Popescu, Fig. 5). 

With regard to claims 10 and 11, Popescu and Sasaki et aL disclosed the device of claim 
1, further comprising a control mechanism (computer) in electronic communication with the 
sensor device, wherein the control mechanism calculates the focal spot movement and 
compensates for detector response error induced by focal spot movement (Popescu, column 6, 
lines 21-32). 

With regard to claim 12, Popescu disclosed a focal spot sensing device comprising: 
means (CT matrix detector) for calculating a position of a focal spot; wherein an area of the x- 
ray is allowed to fall on the means for calculating such that the area changes in both position and 
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size at the means for calculating in response to movement of the focal spot (column 3, lines 41- 
47). 

However, Popescu failed to disclose a housing, which comprises an opening that allows 
an x-ray beam to enter the housing. 

Sasaki et al disclosed a CT detector (25) disposed in a housing (17). The housing 
comprises an opening (16) that allows an x-ray beam to enter the housing. Furthermore, the 
housing comprises temperature-controlling means to make the temperature of the CT detector 
uniform. Sasaki et al. taught that temperature non-uniformity in the detector elements causes 
artifacts in a CT image (column 1, lines 32-50). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to enclose the means for calculating in a housing as disclosed by Sasaki et 
al First, a person would be motivated to protect the means for calculating. Second, a person 
would be motivated to provide a means to mount the means for calculating to the rotating gantry. 
And third, a person would be motivated to obtain a CT image without artifacts by reducing 
temperature non-uniformity in the detector elements. 

With regard to claims 13 and 14, Popescu and Sasaki et al disclosed the device of claim 
12, wherein the opening is sized such that the x-ray beam at a surface of the means for 
calculating is less than a total sensitive area of the means for calculating (Popescu, Fig. 5). 

With regard to claim 15, Popescu and Sasaki et al. disclosed the device of claim 12, 
wherein the means for calculating includes at least two detector elements (column 3, lines 33-34) 
arranged next to each other such that the x-ray beam passing through a same area of the opening 
is allowed to strike two of the at least two detector elements (Popescu, Fig. 5). 
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With regard to claims 18 and 19, Popescu and Sasaki et aL disclosed the device of claim 
12, further comprising a control mechanism (computer) in electronic communication with the the 
means for calculating a position of a focal spot, wherein the control mechanism calculates the 
focal spot movement and compensates for detector response error induced by focal spot 
movement (Popescu, column 6, lines 21-32). 

With regard to claim 20, Popescu disclosed an imaging system comprising: an x-ray 
source (anode) that produces an x-ray beam and has a focal spot; a detector array that receives 
the x-ray beam and includes a focal spot sensing device, the focal spot sensing device includes a 
sensor device (CT matrix detector) for calculating a position of the focal spot. 

However, Popescu failed to disclose that the sensor device is disposed in a housing. 

Sasaki et aL disclosed a CT detector (25) disposed in a housing (17). The housing 
comprises an opening (16) that allows an x-ray beam to enter the housing. Furthermore, the 
housing comprises temperature-controlling means to make the temperature of the CT detector 
uniform. Sasaki et aL taught that temperature non-uniformity in the detector elements causes 
artifacts in a CT image (column 1, lines 32-50). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to enclose a CT detector in a housing as disclosed by Sasaki et aL First, a 
person would be motivated to protect the CT detector. Second, a person would be motivated to 
provide a means to mount the CT detector to the rotating gantry. And third, a person would be 
motivated to obtain a CT image without artifacts by reducing temperature non-uniformity in the 
detector elements. 
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With regard to claims 21 and 22, Popescu and Sasaki et al disclosed the system of claim 
20, wherein the opening is sized such that the x-ray beam at a surface of the sensor device is less 
than a total sensitive area of the sensor device (Popescu, Fig. 5). 

With regard to claim 23, Popescu and Sasaki et al. disclosed the system of claim 20, 
wherein the sensor device includes at least two detector elements (column 3, lines 33-34) 
arranged next to each and the opening is sized so that the x-ray beam strikes the at least two 
detector elements (Popescu, Fig. 5). 

With regard to claim 26, Popescu and Sasaki et al. disclosed the system of claim 20, 
further comprising a control mechanism (computer) in electronic communication with the 
detector array and the x-ray source. 

15. Claims 5, 6, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Popescu (U. S. Patent No. 6,652,143 B2) and Sasaki et al (U. S. Patent No. 6,411,672 Bl) as 
applied to claims 1 and 4 above, and further in view of Warren (U. S. Patent No. 6,362,481 Bl). 

With regard to claims 5, 6, 8, and 9, Popescu and Sasaki et al disclosed the device of 
claims 1 and 4. However, Popescu and Sasaki et al failed to disclose a sensor device that 
includes a fluorescent screen, which faces the opening, and a position sensitive photodiode that is 
arranged between the fluorescent screen and a back wall of the housing, wherein the fluorescent 
screen is optically coupled to the position sensitive photodiode by a transparent epoxy layer. 

Warren disclosed a CT sensor device that includes a fluorescent screen (36) and a 
position sensitive photodiode (40), wherein the scintillator/fluorescent screen is optically coupled 
to the position sensitive photodiode by a transparent epoxy layer (46). Warren taught that such 
an arrangement provides an efficient x-ray detector because the presence of a transparent epoxy 
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layer between the fluorescent screen and the photodiode minimizes optical losses (column 1, 
lines 28-63). Furthermore, this CT sensor device will remain operational at high temperature 
because the epoxy layer's CTE is matched to the scintillator/fluorescent screen and the 
photodiode. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ the CT sensor device disclosed by Warren in the CT imaging 
system disclosed by Popescu and Sasaki et al. y since a person would be motivated to capture all 
of the x-rays transmitted through the patient by employing an efficient x-ray detector. 
Furthermore, a person would be motivated save operating cost by using an x-ray detector that is 
not susceptible to damage due to thermal stress. 

16. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Popescu (U. S. 
Patent No. 6,652,143 B2) as applied to claim 27 above, and further in view of Warren (U. S. 
Patent No. 6,362,481 Bl). 

With regard to claim 30, Popescu disclosed the method of claim 27, further comprising 
receiving the x-ray beam at the sensor device disposed in the focal spot sensing device. 
However, Popescu failed to disclose that the sensor device includes a fluorescent screen, which 
faces the opening so that the x-ray beam strikes the fluorescent screen, and a position sensitive 
photodiode is arranged between the fluorescent screen and a back wall of the focal spot sensing 
device. 

Warren disclosed a CT sensor device that includes a fluorescent screen (36) and a 
position sensitive photodiode (40), wherein the scintillator/fluorescent screen is optically coupled 
to the position sensitive photodiode by a transparent epoxy layer (46). Warren taught that such 



Application/Control Number: 10/707,422 Page 13 

Art Unit: 2882 

an arrangement provides an efficient x-ray detector because the presence of a transparent epoxy 
layer between the fluorescent screen and the photodiode minimizes optical losses (column 1, 
lines 28-63). Furthermore, this CT sensor device will remain operational at high temperature 
because the epoxy layer's CTE is matched to the scintillator/fluorescent screen and the 
photodiode. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ the CT sensor device disclosed by Warren in the CT imaging 
system disclosed by Popescu and Sasaki et al., since a person would be motivated to capture all 
of the x-rays transmitted through the patient by employing an efficient x-ray detector. 
Furthermore, a person would be motivated save operating cost by using an x-ray detector that is 
not susceptible to damage due to thermal stress. 

Response to Arguments 

17. Applicant's arguments filed 13 February 2006 with respect to claim 27 have been fully 
considered and are persuasive. The objection of claim 27 has been withdrawn. 

18. Applicant's arguments filed 13 February 2006 with respect to the rejection(s) of claim(s) 
1-30 under 35 U.S.C. 102(b) or 103(a) have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Weinberg (U. S. Patent No. 6,628,984 B2) and Popescu (U. S. 
Patent No. 6,652,143 B2). 
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Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

(1) Chugg (U. S. Pub. No. 2004/0104349 Al) disclosed a radiation monitor that 
comprises a pinhole in the housing. 

(2) Laine et al. (U. S. Patent No. 6,380,541 Bl) disclosed a device for locating 
radiation sources. 

(3) Skillicorn et al. (U. S. Patent No. 5,550,378) disclosed a radiation detector that 
comprises pinholes. 

(4) Simonet (U. S. Patent No. 5,204,533) disclosed a sensor device that comprises a 
pinhole in the housing. 

(5) Cohen (U. S. Patent No. 3,107,276) disclosed a sensor device that comprises a 
pinhole in the housing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen C. Ho whose telephone number is (571) 272-2491. The 
examiner can normally be reached on Monday - Friday from 8:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached at (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Allen C. Ho 
Primary Examiner 
Art Unit 2882 
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